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(57) Abstract 



A closure for the vial (12) o^ 
which is held agamst the mouth of a vial (12) by the cap 
dermic needle (11) to penetrate the sealing member (5, 7). 
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Blood Sampling Sets 

This invention relates to blood sampling sets 
of the type comprising a sealed vial, usually of trans- 
parent or translucent glass or plastics, whose interior 
is partially evacuated, a double ended hypodermic 
5 needle and a holder comprising a barrel which accommo- 
dates one end portion of the vial and which also holds 
the needle, with one end thereof extending into the 
barrel.. , 

In use of such sets, one end of the needle, 
10 mounted on the barrel, is inserted into the patient, and 
the other end is caused to pierce- a seal on the vial, 
vhich is guided and supported by the barrel, so that 
blood is. drawn into the vial to satisfy the partial 
vacuum. . 

In known sets of this type, the vial is usually 
sealed by an internal plug of elastomeric material and 
such sets are satisfactory during blood sampling and in 
storage and transit of the sealed vial with its blood 
sample. 

However, problems can and do arise at the 
blood testing stage when the vial is opened for access 
to the blood sample. Due to changes in internal volume 
which are unavoidable when removing an internal plug, 
small droplets of blood are inevitably ejected from the 
25 vial and fall to the work surface. Additionally, blood 
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adhering to the plug often drops to the work surface 
causing risk of contamination by pathogens. An 
"aerosol effect 11 is also said to occur when the internal 
plug is removed in which finely dispersed droplets of 
5 blood ejected into the atmosphere may be inhaled causing 
risk of transmission of disease. It is also difficult 
to remove the internal plug by hand without contaminating 
the fingers and the surface onto which the plug is 
placed. 

10 The present invention aims at the provision 

of closure means for a vial for use in a blood sampling 
set of the general type first described which closure 
means obviates or reduces the above mentioned risk of 
contamination • 

15 In accordance with a feature of the invention 

there is provided a closure member for a vial of a blood 
sampling set, the closure member carrying a liner of 
elastomeric material which, when the closure member is 
in position on the vial neck is held in sealing engage- 

20 ment against the mouth of the vial, and the closure 
member having a hole through its top to permit the 
passage of a hypodermic needle through the top and liner. 

The closure member may for example be a screw 
cap for use with a vial having a screw neck or a suitable 

25 snap closure- 

A vial fitted with the closure member is 
used in the same manner as the known vial described 
above to effect sampling, but in the laboratory the 
action employed to open the vial virtually eliminates 

30 droplet and "aerosol effect" which is associated with 
the removal of an internal plug; furthermore any blood 
adhering to the liner is shielded from contact by the 
side wall of the closure member. 

A form of closure member is described below, 

35 by way of example, with reference to the accompanying 
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part sectional elevation drawing. 

The illustrated closure member comprises a 
cap 1 which is preferably moulded of a rigid plastics 
material, and has a simple inverted cup shape with an 
5 internally screw-threaded side wall 2 and a top wall 3 
having a central hole k. The cap 1 carries a liner 5 
formed as a simple disc of rubber or other elastomeric 
material which is fitted in the upper region of the 
cap against the underside of the top wall. 
LO The cap 1 is applied to a vial having a screw- 

threaded neck or lug (annular ring) and the cap holds 
the liner in sealing engagement with the mouth of the 
vial. 

Partial evacuation of the vial is effected by 
15 inserting a hollow needle through the hole k and the 
liner 5 and withdrawing air through the needle. When 
the needle is withdrawn, the hole made in the liner* by 
the needle is self-sealing by virtue of the resilience 
of the liner material, and the vial is thus able to 
20 sustain its internal partial vacuum until required for 

use in blood sampling. 

The vial is then used in conventional manner 
to take a blood sample and transferred to the laboratory 
where the cap is removed to permit access to the sample. 

25 The droplet and "aerosol effect 11 is obviated since the 
face-to-face seal between the liner and the vial is 
gently and easily broken by unscrewing the cap. This 
is in contrast to the removal of a conventional internal 
plug which involves alteration in the internal volume 

30 of the space above the surface of the blood and a sudden 
inrush of air when the seal is finally and abruptly 
broken. 

Furthermore, the drop of blood which will 
usually adhere to the interior of the liner is shielded 
35 from contact by the side wall 2 of the cap. 
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The remaining components or a "blood sampling 
set including the above described vial may be con- 
ventional* in themselves and are indeed preferably 
standard components* The double ended needle may be 
5 valved or unvalved in known manner. 

In the alternative embodiment shown in Figure 
2, the liner is modified in two main respects* First, 
the liner has a downwardly projecting plug section 7 
having a chamfered side wall 8 to assist in pre-locatioh 
10 of the liner, and the periphery 9 of the liner is 

chamfered upwardly and inwardly to assist its location 
and retention in the cap 1. 

With this construction, the liner may first 
be loosely located over the mouth of the vial, the plug 
15 section assisting in centering the liner, and a batch 
of vials with loose liners is placed in a vacuum 
chamber* On evacuation of the chamber, air is extracted 
from the -interior of each vial, the liner lifting 
slightly to permit the escape of air- When the chamber 
20 is re-pressurised, the pressure difference causes the 

liner to seal against the mouth of the vial and thereby 
retain the partial vacuum* 

The evacuated vials are then removed from the 
pressure chamber and the screw caps are applied with 
25 slight interference between the screw threads of the 
cap and the chamfered edge of the liner, which is 
slightly compressed in the process. When the cap is 
screwed fully home, the liner is firmly engaged in the 
cap and after talcing a blood sample, in the manner 
30 described above, the cap is subsequently unscrewed as 
before retaining the liner in position where it is 
shielded from accidental contact by the side wall of 
the cap* 

The vial and closure can,, however, alternatively 
35 be evacuated after screwing on the cap by use of a 
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hollow evacuating needle as described in relation to 
the embodiment of Figure 1. 

The chamfered design shown in Figure 2 has 
been found extremely effective in ensuring that the 
liner; is retained to the cap on opening the vial, the 
slight compression and consequent frictional grip is 
adequate for this purpose since at the time of opening 
the vial, following blopd sampling, the interior of the 
vial is at atmospheric pressure.. However, if. a more 
positive retention were required, the cap may have an 
undercut groove on. the base of the screw thread or a 
narrow annular rib may be provided to trap the periphery 
of the liner • 

The closure member, instead of talcing the form 
15 of a screw cap, may for example take the form of a snap- 
on or crimped lid retained by an annular ring of * 
suitable section on the outside of the vial neck.. If 
the cap is screw threaded or snap-fitting, a tamper- 
proof capsule may l?e applied, to provide a visual 
20 indication of possible loss of vacuum or sterility of 
the vial. 

For the sake of completeness, a blood sampling 
set is illustrated in Figure 3. It comprises a holder 
in the form of a standard barrel 10 open at one end and 
25 fitted at the opposite end with a double-ended needle 
11, and a vial 12 fitting easily in the bore of the 
barrel 10 and having its inner end closed by a cap 1 
and liner of any of the forms described and/or illustrated 
herein* 
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CLAIMS : 

1. A blood sampling set including a holder 
carrying a double ended needle and a partially 
evacuated vial having a removable cap of inverted cup 
shape adapted for secure but releasable engagement 
over the neck or the vial, and a liner of elastomeric 
material located within the cap against its transverse 
end wall so as to seal against the mouth of the vial 
when the cap is in position on the neck of the vial, the 
cap having a hole through its end wall to permit the 
passage of one end of the said needle through the top 
and liner » 

2* A blood sampling set according to claim 1 in 

which the liner takes the form of a relatively thin 
disc fitting closely within the interior of the cap. 

3« A blood sampling set according to claim 1 or 

2, wherein the side wall of the cap is internally screw 
threaded for cooperation with a vial having an externally 
screw threaded neck* 

4. A blood sampling set according to claim 1 or 

2, wherein the side wall of the cap is adapted for snap 
fitting engagement ovei* the neck of a cooperating vial. 

5» A blood sampling set according to any preceding 

claim, wherein the liner has a circular plug section 
formed on its inner surface for centralising the liner 
relative to the vial. 



Best Available Copy 




I t^'yi NATIONAL SEARCH REPORf "J 

International AppHcaUon No PCT/GB 80/00191 



-i < 



I, CLASSIFICATION OF SUBJgCT MATTER (If several classification symbol* apply. Indicate ell) » 



-According^to4nternaUonaI-P^tent-Ckssift(»tion^ 



Int .CI 



A 61 B 5/14; B 01 L 3/14 



II* FIELDS SEARCHED 



Minimum Documentation Searched * 



Classification System | 



Classification Symbol* 



Int .CI. 3 



A 61 B 5/14; B 01 L 3/14 



Documentation Searched other than Minimum Documentation 
to the Extent that such Documents are Included fn the Fields Searched * 



III. DOCUMENTS CONSIDERED TO BE RELEVANT ** 



Category * 



Citation of Document, ** with indication, where appropriate, of the relevant passages 



US, A, 4166450, published Septembre 4, 1979 
see the abstract; column 2, lines 20-38; 
column 3, line 50 - column 4, line 3; 
column 4, line 50 - column" 5, line 54 and 
figures 1-5, H.J. Abramsqn/Metatech Corp. 



US, 



US, 



A, 3965889, published June 29, 1976 
see the abstract; columm 3, line 32 - 
column 4, line 29 and figures 1,2, C.E. 
Sachs/Commissariat a I'Energie Atomique 

A, 4092113, published May 30, 1978 
see the abstract; column 2, lines 38-53; - 
column 2, line 64 - column 3, line 9; 

line 51 - column 6, line 25 and 
S .M . Hardy/Aesculapius 



column 5, 
figures 1,3 et 5, 
Scientific LTD. 



US, 



A, 3930413, published January 6, 1976 
see the abstract; column 2, line 15 - 
column 3, line 54; figures 1 and 2, R.P 
Laird + W.M. Sills/Caterpillar Tractor 
Co. 



Relevant to Claim No. " 



1-3 



1,2 



1-4 



* Special categories of cited documents: ts 

"A" document defining the general state of the art 

"£** earlier document but published on or after the international 
filing date 

"L" document cited for special reason other than those referred 
to in the other categories 

"O" document referring to an oral disclosure, use, exhibition or 
other means 



IV. CERTIFICATION 



*P- document published prior to the International filing date but 
on or after the priority date claimed 

T" later document published on or after the international filing 
date or priority date and not in conflict with the application, 

the invention"" fSta " "* prIndp ' e or theop y &«w3 

"X" document of particular relevance 



Date of the Actual Completion of the International Search » 

14th January 198.1 



international Searching Authority * 

European Patent Office 



Date of Mailing of this International Search Report 

28th January 1981, 



Signature of Authorized Officer *° 

G .L .M. Kruydenber 



Form PCT/1SA/210 (second sheet) (Oetober 1977) 



Best Available Copy 




rw>irv ^\Air\ 



